All-Cause Mortality in Women With Severe Postpartum Psychiatric Disorders by Johannsen, Benedicte Marie Winther et al.
All-Cause Mortality in Women With Severe Postpartum 
Psychiatric Disorders
Benedicte Marie Winther Johannsen, B.Sc., Janne Tidselbak Larsen, M.Sc., Thomas Munk 
Laursen, Ph.D., Veerle Bergink, Ph.D., Samantha Meltzer-Brody, M.D., M.P.H., and Trine 
Munk-Olsen, Ph.D.
National Center for Register-Based Research and the Center for Integrated Register-Based 
Research, Department of Economics and Business Economics, Aarhus University, Aarhus, 
Denmark; the Department of Psychiatry, Erasmus Medical Center, Rotterdam, the Netherlands; 
and the Department of Psychiatry, University of North Carolina at Chapel Hill School of Medicine, 
Chapel Hill
Abstract
Objective—The postpartum period is associated with a high risk of psychiatric episodes. The 
authors studied mortality in women with first-onset severe psychiatric disorders following 
childbirth and compared their mortality rates with those in women from the background 
population including other female psychiatric patients (mothers and childless women).
Method—In a register-based cohort study with linked information from Danish population 
registers, the authors identified women with first psychiatric inpatient or outpatient contacts 0–3 
months postpartum. The main outcome measure was mortality rate ratios (MRRs): deaths from 
natural causes (diseases and medical conditions) or unnatural causes (suicides, accidents, and 
homicides). The cohort included 1,545,857 women representing 68,473,423 person-years at risk.
Results—In total, 2,699 women had first-onset psychiatric disorders 0–3 months postpartum, and 
96 of these died during follow-up. Women with postpartum psychiatric disorders had a higher 
MRR (3.74; 95% CI=3.06–4.57) than non-postpartum-onset mothers (MRR=2.73; 95% CI=2.67–
2.79) when compared with mothers with no psychiatric history. However, childless women with 
psychiatric diagnoses had the highest MRR (6.15; 95% CI=5.94–6.38). Unnatural cause of death 
represented 40.6% of fatalities among women with postpartum psychiatric disorders, and within 
the first year after diagnosis, suicide risk was drastically increased (MRR=289.42; 95% 
CI=144.02–581.62) when compared with mothers with no psychiatric history.
Conclusions—Women with severe postpartum psychiatric disorders had increased MRRs 
compared with mothers without psychiatric diagnoses, and the first year after diagnosis represents 
a time of particularly high relative risk for suicide in this vulnerable group.
Psychiatric disorders following childbirth have diverse presentations, and the incidence of 
the most severe postpartum psychiatric disorders necessitating hospitalization is 1–2 per 
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1,000 births (1–6). Severe postpartum psychiatric disorders can have serious implications for 
the women, children, and families affected (7, 8). The first few months postpartum carry the 
highest risk of both first-onset episodes and recurrence of psychiatric disorders, with the 
highest risk at 10–19 days postpartum (3).
Rare but tragic outcomes of untreated psychiatric disorders among new mothers include 
suicide, suicide attempts, and infanticide (9, 10). A limited number of studies have 
investigated the prognosis and long-term survival of women with specific postpartum 
psychiatric disorders, and reports have identified suicide as one of the primary causes of 
death among British mothers (11–13). In addition, Appleby et al. (14) documented a 70-fold 
increased risk of suicide within the first postpartum year in women with postpartum 
psychoses.
Recently there has been an increased focus on long-term outcomes and prognoses of 
psychiatric patients. The life expectancy of psychiatric patients with severe psychiatric 
disorders (e.g., schizophrenia and affective disorders) is approximately 15–20 years shorter 
than in the general population (15). Building on this, a recent review investigating the risk of 
all-cause mortality in patients with psychiatric disorders showed that women with a 
postpartum psychiatric admission had the highest mortality rates in all of the diagnostic 
groups represented (16).
Using the Danish population registers, we sought to significantly expand the current limited 
knowledge on long-term survival in mothers with severe postpartum psychiatric disorders. 
The primary aims of our study were twofold:
1. To describe all-cause mortality by calculating mortality rates of natural causes of 
death (diseases and medical conditions) and of unnatural causes of death 
(suicides, accidents, and homicides) among women with first-onset episodes of 
severe postpartum psychiatric disorders; and
2. To compare mortality rates in this group of patients with mortality rates for 
women from a comparison population with no psychiatric history and for other 
female psychiatric patients (mothers and childless women).
METHOD
Study Design
We conducted an epidemiological register-based cohort study on women from the Danish 
population. The main exposure variable was defined as any first psychiatric inpatient or out-
patient contact within the first 90 days postpartum.
The outcome variable was defined as death by any natural cause (mortality from internal 
causes, such as diseases and medical conditions) or unnatural cause (mortality from external 
causes, such as suicide, accidents, and homicide) within the follow-up period.
Data were collected on all women born in Denmark on Jan. 1, 1950, or later. A total of 
1,545,857 women were included in the study cohort after excluding women who emigrated 
from Denmark or died before age 15.
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The follow-up period started on the women's 15th birthday or on Jan. 1, 1970, whichever 
came later, to ensure as much as possible that there was complete information on cohort 
members. Follow-up ended at the date of emigration from Denmark, at the date of death, or 
on Dec. 31, 2011, whichever came first. This time frame provided a maximum follow-up 
period of 42 years and a maximum age of 62 for the women in the cohort.
Data Sources
Data on the women in our cohort were collected through the linkage of four Danish 
population registers, described below. Every individual in Denmark has a unique 
identification number registered through the Danish Civil Registration System (CRS) (17) 
that is used in every Danish national register. This personal identifier allows for accurate 
linkage of information between and within the registers used in this study.
The CRS was established in 1968 and contains information on CRS number, gender, date of 
birth, updated vital status, data on all legal children, and CRS numbers of parents. We used 
the CRS registry in the present study to identify members of the cohort.
The Danish Psychiatric Central Register (18) was computerized in 1969 and contains data 
on all admissions to Danish psychiatric inpatient facilities. Data covering outpatient contacts 
were added to the register in 1995. For the present study, the Danish Psychiatric Central 
Register provided information on all psychiatric inpatient and outpatient history for all 
cohort members as well as for their parents, thereby offering additional information on 
psychiatric family history. For the evaluation of psychiatric treatments in relation to 
childbirth, we observed women who gave birth on Jan. 1, 1970, or later to ensure as 
complete follow-up information as possible. As there are no private psychiatric inpatient 
facilities in Denmark, all admissions are represented in this register.
ICD-8 was the diagnostic system used in Denmark until Dec. 31, 1993 (19), and on Jan. 1, 
1994, ICD-10 was introduced (20). We identified all diagnostic codes included in the chapter 
on mental and behavioral disorders in ICD-10 and the corresponding diagnostic codes in 
ICD-8 (21).
To characterize the variation of specific diagnoses in the postpartum period, the frequency of 
the following diagnostic groups was calculated: mental and behavioral disorders associated 
with the puerperium (ICD-10: F53.1, F53.9; ICD-8: 294.49); neurotic, stress-related, and 
somatoform disorders (ICD-10: F40.9, F43.02, F43.2, F43.22, F43.9; ICD-8: 300.09, 
300.19, 307.99); mood (affective) disorders (ICD-10: F31.2, F32.1, F32.9; ICD-8: 296.29, 
296.99, 298.09, 298.19, 300.49); schizophrenia, schizotypal, and delusional disorders 
(ICD-10: F23.01; ICD-8: 298.29, 298.39, 298.89, 298.99, 299.05, 299.09, 301.83); and 
remaining diagnoses (ICD-10: F06.0, F10.0, F10.2, F11.2, F13.24, F99.9; ICD-8: 301.80, 
301.81, 304.09, 304.49, 304.99, 310.99, 793.09, Y119).
The Danish Register of Causes of Death (22) was computerized in 1970 and provides data 
on all causes of death for Danish citizens who die in Denmark. This register contained the 
data necessary to differentiate between natural and unnatural causes of death as well as 
information on the specific cause of death. Natural causes of death were defined as death 
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from diseases and medical conditions. Specific subgroups of natural causes of death were 
defined as malignant neoplasm (ICD-10: C00–D09; ICD-8: 140–209), cardiovascular 
disease (ICD-10: I00–I25, I27, I30–I52; ICD-8: 390–429), and other natural causes of death 
(ICD-10: A15–A19, B90, A00–A09, A20–A99, B00–B89, B91–B99, F03.9, I60–I72, R54, 
J00–J99, K00–K93, N00–N99, Q00–Q99, P00–P96; ICD-8:000–019, 020–136, 430–438, 
794, 290–315, 440–448, 460–577, 580–629, 740–779). Unnatural causes of death were 
suicides, homicides, and accidents (ICD-10: V01–Y98; ICD-8: E9500–9590, E9600–9790, 
E8100–8239, E8000–8079, E8250–9499). Information on natural and unnatural causes of 
death was missing in 713 of the 33,395 deaths in the cohort, but the information was 
available for all cases of fatality among women with post-partum psychiatric disorders. To 
calculate mortality rate ratios (MRRs) for suicide, we used the ICD-10 codes X60–X84 and 
the ICD-8 codes E950–E959. Note that these specific diagnostic codes in ICD-10 are named 
“intentional self-harm” and were defined as suicides for the present study. Accidental deaths 
were defined by the ICD-10 codes V01–X59, Y10–Y86, Y87.2, and Y88–Y89 and the 
ICD-8 codes E810–823, E800–807, and E825–949.
The Danish National Patient Register (23) contains information on medical inpatient 
contacts for all hospitals in Denmark from 1977 onward. Outpatient data were added to the 
register after 1995. This register offered the information necessary to calculate a Charlson 
comorbidity index for each of the women in the cohort. The Charlson index, an indicator of 
disease burden, consists of 19 severe chronic diseases, each assigned a weight from 1 to 6 
corresponding to the severity of the disease. The score is then calculated by the sum of the 
weights (24).
To assess the interaction of comorbid alcohol and substance abuse among the women in the 
cohort, we combined information from the Danish National Patient Register (23) and the 
Danish Psychiatric Central Register (18) using the following codes: alcohol: ICD-8: 291, 
303, 570, 57100, 57110, 57300, 57301, 57710, 979, 980; ICD-10: F10, T510, Z721, R780, 
K70, K711, K712, K86; substance abuse: ICD-8: 304, 2944; ICD-10: F11, F12, F13, F14, 
F15, F16, F18, F19.
Definition of Exposure Categories
To draw comparisons between women with postpartum psychiatric disorders, women with 
onset of psychiatric disorders unrelated to the postpartum period, and healthy women 
without a psychiatric history, we divided the study population into five categories. The 
women were categorized into a time-dependent variable depending on their mental health 
status and parity (no children, or one or more children) throughout the follow-up period.
1. Postpartum-onset mothers: women with postpartum psychiatric disorders, 
defined as first inpatient or outpatient psychiatric contact within the first 90 
postpartum days.
2. Non-postpartum-onset mothers: women with psychiatric disorders with children, 
defined as first inpatient or outpatient psychiatric contact outside the postpartum 
period.
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3. Non-postpartum-onset nonmothers: childless women with psychiatric disorders, 
defined as first inpatient or outpatient psychiatric contact and no record of 
childbirth.
4. Mothers with no psychiatric history: women with no registered history of 
psychiatric treatment and with a record of childbirth.
5. Nonmothers with no psychiatric history: women with no registered history of 
psychiatric treatment and no record of childbirth.
By defining group 1 (postpartum-onset mothers) within the short interval of 3 months after 
giving birth, we assumed that childbirth was the specific triggering factor causing the 
psychiatric episodes in the women affected.
Note that a woman could contribute person-time at risk in different exposure categories over 
time, depending on when and if she had her first psychiatric diagnosis in relation to a 
potential childbirth. Furthermore, the exposure categories of mothers with no psychiatric 
history and nonmothers with no psychiatric history (groups 4 and 5) were defined by the 
absence of a psychiatric diagnosis from inpatient or outpatient treatment at a psychiatric 
facility. In addition, women were at risk of first-onset postpartum psychiatric disorders after 
every potential childbirth, and we analyzed up to six childbirths for every woman included 
in the cohort.
Statistical Analysis
We conducted survival analyses with MRRs as the main outcome measure, using Cox 
regression in Stata, version 12 (StataCorp, College Station, Tex.), with age as the underlying 
time. Estimates were considered statistically significant if the corresponding 95% CIs did 
not overlap 1.00.
All analyses were adjusted for calendar time as a time-dependent variable. Calendar time 
was categorized in 5-year groups from 1970 to 1990 and in 2-year groups from 1990 to 
2011.
We adjusted for the time-dependent variables of family history of mental illness and 
maternal medical comorbidity. Family history of mental illness was defined as any 
psychiatric inpatient or outpatient contact for either of a woman's parents. Medical 
comorbidity was defined as the presence of a Charlson score ≥1.
Cumulative survival curves were calculated as Aalen-Johansen curves.
RESULTS
From Jan. 1, 1970, to Dec. 31, 2011, a total of 1,545,857 women ages 15 and older were 
included in the study cohort, contributing 68,473,423 person-years at risk. The mean follow-
up time for the women in the cohort was 26.26 years, and during the follow-up period, 
33,395 women in our cohort died.
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Of the 1,545,857 cohort members, 2,699 (0.17%) women had a first psychiatric contact 
recorded at an inpatient or outpatient treatment facility within 3 months after giving birth. Of 
these, a total of 96 women (3.56%) died during the follow-up period (Table 1).
All-Cause Mortality Rates
The fully adjusted all-cause MRR for women with post-partum psychiatric disorders was 
3.74 (95% CI=3.06–4.57) (Table 2), compared with mothers with no psychiatric history. 
Additional MRRs were calculated to highlight further differences in mortality when 
compared with other groups (non-postpartum-onset mothers, non-postpartum-onset 
nonmothers, and nonmothers with no psychiatric history) and were placed in context of 
three models adjusted for calendar time, family history of mental illness, and medical 
comorbidity as measured by the Charlson comorbidity index. Mothers with onset of 
psychiatric disorders unrelated to the postpartum period had an MRR similar to those in 
women with postpartum psychiatric disorders (Table 2). In comparison, across all presented 
models, childless women with psychiatric diagnoses had the highest MRR (6.15, 95% 
CI=5.94–6.38) (Table 2), and mothers with no record of psychiatric disorders (reference 
group) had the lowest MRR.
When assessing the interaction of comorbid alcohol or substance abuse, we found that 
receiving these comorbid diagnoses increased the MRRs of all-cause mortality significantly 
in all five exposure categories (postpartum-onset mothers, non-postpartum-onset mothers, 
non-postpartum-onset nonmothers, mothers with no psychiatric history, and nonmothers 
with no psychiatric history) (Table 3).
Natural and Unnatural Causes of Death
The 96 fatalities among the women with severe postpartum psychiatric disorders were 
categorized by cause of death and diagnostic group (Table 4).
Overall, 57 (59.4%) women with post-partum psychiatric disorders died from natural causes. 
When classified into more specific subgroups, we found that malignant neoplasms (18 cases, 
31.6%) and cardiovascular disease (eight cases, 14.0%) accounted for the largest proportion 
of natural deaths among women with postpartum psychiatric disorders (results not shown).
Thirty-nine (40.6%) of the women with postpartum psychiatric disorders died from 
unnatural causes, including suicides and accidents. No homicides were reported for this 
group. In comparison, only 9.34% of mothers with no history of psychiatric disorders died 
from unnatural causes (results not shown). Note that these proportions are unadjusted and do 
not take into account possible between-group differences in age distribution.
Cumulative survival curves showed that approximately 1% of the women with post-partum 
psychiatric disorders died of unnatural causes and that 0.75% died of natural causes within 
the first 10 years after onset (Figure 1).
Suicide Rates
Table 5 lists short- and long-term suicide risk and combined risk of suicides and accidents in 
women with postpartum psychiatric disorders compared with the other groups of women in 
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our study population. There were 29 cases (30.21%) of suicide among the deceased women 
with postpartum psychiatric disorders in the cohort. Eight women committed suicide within 
1 year after diagnosis, equivalent to a short-term suicide risk of 289.42 (95% CI=144.02–
581.62) compared with mothers with no psychiatric history. This suicide risk was similar to 
the short-term risk found in childless women with psychiatric diagnosis (MRR=228.91; 95% 
CI=192.37–272.40) and was significantly higher than the short-term risk found in mothers 
with psychiatric disorders unrelated to the post-partum period (MRR=120.62; 95% 
CI=105.24–138.26).
Subsequently, the long-term MRR of suicide in women with postpartum psychiatric 
disorders decreased to 39.97 (95% CI=25.90–61.70) during the remaining follow-up period, 
and it was comparable to the risk seen in mothers with psychiatric disorders unrelated to 
childbirth (MRR=29.14; 95% CI=26.52–32.02).
In terms of suicide and accidental death combined, women with postpartum psychiatric 
disorders had a short-term risk of 83.60 (95% CI=43.42–160.97) within the first year after 
diagnosis; their long-term risk was reduced to 15.88 (95% CI=11.08–22.77). In comparison, 
childless women with psychiatric disorders had the highest long-term risk of suicide and 
accidental death (MRR=29.56; 95% CI=27.45–31.85).
DISCUSSION
Women with first-onset episodes of severe postpartum psychiatric disorders had higher all-
cause mortality rates compared with mothers with no psychiatric history, but they had 
mortality rates similar to those of mothers experiencing psychiatric disorder onset outside 
the postpartum period. Importantly, the suicide risk was particularly high shortly after 
childbirth in women with postpartum psychiatric disorders.
All-Cause Mortality
Women with postpartum psychiatric disorders had MRRs that were approximately four 
times higher than mothers with no previous psychiatric history. In comparison, mothers with 
onset of psychiatric disorders unrelated to the postpartum period had MRRs that were 
similar to those of women with postpartum onset. The present study confirmed that contact 
with a psychiatric facility is associated with higher all-cause mortality, but interestingly, the 
timing of onset was not relevant for long-term survival.
Severe psychiatric disorders have been shown to be associated with an increased risk of 
medical comorbidity (25, 26), and previous studies have indicated that psychiatric patients 
may be underdiagnosed and undertreated for medical conditions (27, 28). The same might 
also be true for women in the present study, and therefore we adjusted for medical 
comorbidities defined as a time-dependent variable in the analyses (Charlson score).
A previous study found that comorbid substance abuse may be predictive of an increased 
suicide risk among women with postpartum psychiatric disorders (10). The present study 
showed that a comorbid diagnosis of alcohol or substance abuse was associated with higher 
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all-cause mortality, including suicide, in women with postpartum psychiatric disorders as 
well as increased mortality in all four comparison groups.
Unnatural Causes of Death and Suicide Risk
In this study, unnatural causes, including suicide and accidents, accounted for 40.6% of all 
deaths among women with severe postpartum psychiatric disorders. We confirmed a very 
high suicide risk in women with postpartum psychiatric disorders, as previously described 
by Appleby et al. (14). Notably, the Appleby et al. study did not include comparisons with 
other groups of mothers and nonmothers, with and without psychiatric disorders. Our 
categorization of the five exposure categories (postpartum onset, nonpostpartum mothers, 
nonpostpartum nonmothers, mothers with no psychiatric history, and nonmothers with no 
psychiatric history) strengthens the present study by teasing apart the impact of postpartum-
onset disorders from motherhood on overall mortality and on completed suicides. 
Furthermore, we included information on outpatient contacts and had a twofold longer 
follow-up period of up to 42 years. In the present study, the first year after diagnosis 
represented a time of very high relative suicide risk for the group of women with severe 
postpartum psychiatric disorders; there were eight cases of suicide within the first year after 
diagnosis (MRR=289.42; 95% CI=144.02–581.62).
Mortality Rates in Mothers Compared With Childless Women
Motherhood had a positive effect on mortality rates, both for women with and without 
psychiatric disorders (Table 2). This favorable relationship between parity and mortality in 
women has been shown in earlier studies, where childless women have been found to have a 
fourfold higher rate of death compared with women who gave birth (29).
A possible explanation for the lower mortality rates in mothers might be a so-called healthy-
pregnant-woman effect. It has been suggested that women with children are healthier and 
may have higher fertility (30), thereby creating a selection effect among women, as mothers 
in general represent a healthier section of the overall population of women. Note that 
although we found that childless women had higher MRRs regardless of mental health 
status, childless women with a psychiatric diagnosis had the highest MRRs of all 
comparable groups. We speculate that a corresponding “healthy-pregnant-woman effect” 
exists in psychiatric patients, where those women who become mothers represent a healthier 
part of the patient population.
Individuals with severe mental disorders are less likely to have children than their healthy 
counterparts (31). Thus, the group of childless women with psychiatric diagnoses in our 
cohort likely comprises the most severely mentally ill patients, who also represent the group 
with the worst overall prognosis (32, 33).
Another possible explanation for lower mortality rates in mothers may be related to the 
responsibility they feel as a parent. In some cases, mothers describe that they feel life is not 
worth living but that their suicidal thoughts are mitigated by the thought of their child or 
children growing up without a mother. The responsibility they feel as a parent prevents them 
from taking their life and acting on suicidal ideation.
Johannsen et al. Page 8
Am J Psychiatry. Author manuscript; available in PMC 2017 February 24.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Methodological Considerations
Equal and free access to both medical and mental health care in Denmark ensured a broad 
diversity in our study population. We defined our cases from contacts at psychiatric 
facilities; consequently, we identified as cases only those women who sought help. Some 
women categorized as women in the nondiseased background population (mothers with no 
psychiatric history and nonmothers with no psychiatric history) in this study might have 
undergone treatment for mild to moderate psychiatric symptoms at their general practitioner 
without receiving a diagnosis in the Danish Psychiatric Central Register and therefore would 
not be captured in the data.
When evaluating suicides, it is possible that a woman might develop a postpartum 
psychiatric disorder and commit suicide before a psychiatric diagnosis can be given. In that 
case, the woman would be classified as a mother with no psychiatric history in the present 
study. A total of 16 women committed suicide within 12 months after childbirth without 
having a psychiatric contact, and a subsequent misclassification of case status cannot be 
ruled out in these individuals, as it is likely that a psychiatric diagnosis was missed in some 
or all of these women.
We defined onset of mental disorders as the admission date of the first psychiatric contact 
leading to a recorded diagnosis, bearing in mind that this date does not necessarily 
correspond with symptom onset. It is possible that some women with postpartum psychiatric 
disorders in this study experienced depressive symptoms during pregnancy and that these 
symptoms were then exacerbated by childbirth, leading to psychiatric admission. However, 
these women would still be categorized as nondiseased (mothers with no psychiatric history 
or nonmothers with no psychiatric history) until after their first contact with a psychiatric 
facility in the postpartum period.
We adjusted for possible confounders (calendar period, family history of mental illness, and 
medical comorbidity), but we cannot rule out potential residual confounding.
We had access to inpatient treatment contacts from 1969 and to outpatient contacts with 
psychiatric facilities from 1995 onward. These patients represent the most severe cases of 
postpartum psychiatric disorders. Consequently, generalizability to less severe psychiatric 
postpartum episodes treated solely in primary care is questionable.
The study of suicide inherently contains the risk of possible misclassification of cause of 
death. While most deaths classified as suicides are likely to be actual suicides, some 
accidents might be misreported and in reality be suicides. Therefore, we also included a 
combined estimate of MRRs for suicides and registered accidents as cause of death (Table 
5).
Clinical Recommendations
The observed high relative risk of suicide in the postpartum period warrants special attention 
for this vulnerable group of women. We propose the following recommendations for 
diagnosis and treatment of mood episodes specifically occurring in the postpartum period. 
First, fluctuations in mood with accompanying anxiety symptoms are common following 
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childbirth (7), and consequently assessment of mood at several postpartum time points is 
preferable to diagnose women correctly. Second, anxiety and activation will commonly 
occur in women with postpartum mood symptoms, and women with increased anxiety are at 
a higher risk of self-harm because of the uncomfortable agitation they experience. Third, in 
women with more severe postpartum psychiatric disorders, psychotic symptoms are highly 
prevalent (3, 34), but these symptoms can easily be overlooked because they either fluctuate 
or are well hidden, especially in patients with depression. If psychotic symptoms are present, 
patients require a much higher level of care, and often, inpatient psychiatric hospitalization 
is warranted for safety and intensive treatment. Fourth, the treatment of postpartum 
depression should also include an assessment of maternal-infant bonding. Mothers with 
depression often have dys-functional thoughts, such as, “I am a bad mother,” “My baby 
doesn't like me,” and “He or she is better off without me.” These thoughts can progress to 
suicidal thoughts. Fifth, severe postpartum depression should be treated with medication, but 
suicidality might increase transiently during the first few weeks of treatment with 
antidepressant medication, so extra vigilance is warranted. Lastly, the partner, family, and 
social environment are usually not prepared to consider the possibility of suicidal thoughts 
or suicidal behavior in the mother, because of the common belief that the postpartum period 
is associated with positive life experiences and joy. Increased education and awareness 
among the general public about perinatal mental health issues are needed. Screening 
programs of new mothers can increase awareness by providing important psychoeducation 
to mothers and by alerting health care providers of women who are experiencing suicidal 
thoughts (35).
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FIGURE 1. 
Smoothed Cumulative Survival Curves for Women With Postpartum Psychiatric Disorders 
During the First 10 Years After Onset
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TABLE 1
Vital Status and Total Contributed Person-Years at Risk at End of Follow-Upa
Exposure Categories Deceased (N) Person-Years at Risk
Postpartum-onset mothers 96 33,891
Non-postpartum-onset mothers 5,475 2,324,419
Non-postpartum-onset nonmothers 3,531 929,621
Mothers with no psychiatric history 15,244 37,881,122
Nonmothers with no psychiatric history 9,049 27,304,371
Charlson comorbidity index
 Charlson score of 0b 11,423 64,389,832
 Charlson score ≥1c 21,972 4,083,593
Family history of mental illness
 Negative family historyd 29,070 61,056,776
 Positive family historye 4,325 7,416,649
Alcohol or substance abuse
 Negative historyf 26,379 67,254,815
 Positive historyg 7,016 1,218,610
a
Full definitions of categories are provided in text.
bWomen without medical comorbidities as defined by the absence of a Charlson comorbidity index.
cWomen with medical comorbidities as defined by the presence of a minimum score of 1 on the Charlson comorbidity index.
dWomen with a mother and father without inpatient or outpatient contact with a psychiatric facility.
eWomen with a mother and/or father with at least one inpatient or outpatient contact with a psychiatric facility.
fWomen without a diagnosis of alcohol or substance abuse.
gWomen with at least one diagnosis of alcohol or substance abuse, or with a diagnosis of somatic complications caused by alcohol or substance 
abuse.
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TABLE 2
Mortality Rate Ratios (MRRs) for Women With Postpartum Psychiatric Disorders and for Four Comparison 
Groupsa
Model 1b Model 2c Model 3d
Case Categories MRR 95% CI MRR 95% CI MRR 95% CI
Postpartum-onset mothers 3.94 3.22–4.81 3.93 3.21–4.80 3.74 3.06–4.57
Non-postpartum-onset mothers 4.43 4.33–4.53 4.42 4.32–4.52 2.73 2.67–2.79
Non-postpartum-onset nonmothers 9.66 9.32–10.01 9.62 9.29–9.97 6.15 5.94–6.38
Mothers with no psychiatric history 1.00 Reference 1.00 Reference 1.00 Reference
Nonmothers with no psychiatric history 1.84 1.79–1.90 1.84 1.79–1.89 1.76 1.71–1.81
a
Full definitions of categories are provided in text.
bAdjusted for calendar time.
cAdjusted for calendar time and family history of mental illness.
dAdjusted for calendar time, family history of mental illness, and medical comorbidity (Charlson comorbidity index).
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TABLE 3
Interaction of Alcohol or Substance Abuse on All-Cause Mortality in Women With Postpartum Psychiatric 
Disorders and in Four Comparison Groupsa
Alcohol or Substance Abuseb No Alcohol or Substance Abusec
Exposure Categories MRR 95% CI MRR 95% CI
Postpartum-onset mothers 5.72 4.31–7.59 3.03 2.38–4.02
Non-postpartum-onset mothers 5.24 5.10–5.39 1.74 1.68–1.80
Non-postpartum-onset nonmothers 9.94 9.48–10.43 4.85 4.61–5.09
Mothers with no psychiatric history 4.43 4.25–4.62 1.00 Reference
Nonmothers with no psychiatric history 6.99 6.43–7.60 1.71 1.69–1.77
a
MRR=mortality rate ratio. Full definitions of categories are provided in text.
bWomen with at least one diagnosis of alcohol or substance abuse, or with a diagnosis of somatic complications caused by alcohol or substance 
abuse. Results adjusted for calendar time, family history of mental illness, and somatic comorbidity (Charlson comorbidity index).
cWomen without a diagnosis of alcohol or substance abuse, or without a diagnosis of somatic complications caused by alcohol or substance abuse. 
Results adjusted for calendar time, family history of mental illness, and somatic comorbidity (Charlson comorbidity index).
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TABLE 4
Natural and Unnatural Causes of Death in Diagnostic Groups of Women With Postpartum Psychiatric 
Disorders
Natural Causes of Death Unnatural Causes of Death
Diagnostic Groups N % N % Total
Mental and behavioral disorders associated with the puerperiuma 7 12.3 9 23.1 16
Neurotic, stress-related, and somatoform disordersb 10 17.5 6 15.4 16
Mood (affective) disordersc 14 24.6 7 17.9 21
Schizophrenia, schizotypal, and delusional disordersd 13 22.8 10 25.6 23
Other disorderse 13 22.8 7 17.9 20
Total 57f 100.0 39g 100.0 96
a
ICD-10: F53.1, F53.9; ICD-8: 294.49.
b
ICD-10: F40.9, F43.02, F43.2, F43.22, F43.9; ICD-8: 300.09, 300.19, 307.99.
c
ICD-10: F31.2, F32.1, F32.9; ICD-8: 296.29, 296.99, 298.09, 298.19, 300.49.
d
ICD-10: F23.01; ICD-8: 298.29, 298.39, 298.89, 298.99, 299.05, 299.09, 301.83.
e
ICD-10: F06.0, F10.0, F10.2, F11.2, F13.24, F99.9; ICD-8: 301.80, 301.81, 304.09, 304.49, 304.99, 310.99, 793.09, Y119.
f
Proportion of all deaths: 57/96=59.4%.
g
Proportion of all deaths: 39/96=40.6%.
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TABLE 5
Short- and Long-Term Mortality Rate Ratios (MRRs) of Suicides (Model 1) and of Combined Suicides and 
Accidents (Model 2) in Women With Postpartum Psychiatric Disorders and in Four Comparison Groups
Model 1 (suicides)a Model 2 (suicides and accidents)b
Exposure Categories N MRR 95% CI N MRR 95% CI
Short-term risk: ≤ 1 year after diagnosis of postpartum psychiatric 
disorderc
8 289.42 144.02–581.62
– 
d 83.60 43.42–160.97
Long-term risk: > 1 year after diagnosis of postpartum psychiatric 
disordere
21 39.97 25.90–61.70 30 15.88 11.08–22.77
Short-term risk: ≤ 1 year after diagnosis in non-postpartum-onset 
mothersf
152 120.62 105.24–138.26 196 41.15 36.91–45.87
Long-term risk: > 1 year after diagnosis in non-postpartum-onset 
mothersg
651 29.14 26.52–32.02 1,305 15.78 14.89–16.73
Short-term risk: ≤ 1 year after diagnosis in non-postpartum-onset 
nonmothersh
175 228.91 192.37–272.40 222 60.13 52.08–69.42
Long-term risk: > 1 year after diagnosis in non-postpartum-onset 
nonmothersi
639 69.27 62.11–77.25 1,087 29.56 27.45–31.85
Mothers with no psychiatric history 390 1.00 Reference 1,272 1.00 Reference
Nonmothers with no psychiatric history 483 1.90 1.67–2.17 2,192 1.99 1.85–2.14
aAdjusted for calendar time, family history of mental illness, and medical comorbidity (Charlson comorbidity index). Suicides defined by the 
following diagnostic codes: ICD-10: X60–X84; ICD-8: E950–E959.
bAdjusted for calendar time, family history of mental illness, and medical comorbidity (Charlson comorbidity index). Suicides and accidents 
defined by the following diagnostic codes: ICD-10: X60–X84; V01–X59, Y10–Y86, Y87.2, Y88–Y89; ICD-8: E950–E959; 810–823, 800–807, 
825–949.
c
The first 12 months after any first contact with a psychiatric inpatient or outpatient facility within the first 90 postpartum days.
d
To adhere to Danish data regulations and to protect anonymity of individuals, the exact number of cases cannot be provided in this category.
e
The remaining follow-up time for women with any first contact with a psychiatric inpatient or outpatient facility within the first 90 postpartum 
days.
f
The first 12 months after any first contact with a psychiatric inpatient or outpatient facility unrelated to the postpartum period, and a record of 
childbirth.
g
The remaining follow-up time for women with any first contact with a psychiatric inpatient or outpatient facility unrelated to the postpartum 
period, and a record of childbirth.
h
The first 12 months after any first contact with a psychiatric inpatient or outpatient facility, and no record of childbirth.
i
The remaining follow-up time for women with any first contact with a psychiatric inpatient or outpatient facility, and no record of childbirth.
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